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1 ] J^TO (a) X it (b) ©fflife a * > A * ff „ 

(b) bb#i##2, 4^rL<^i6•c«s^lsr^^s^BB^J^cfev^T i^L<«a« 

[ff^2j J^T<A(a)X&(b)tf)#:/A*5C£=i- KtS3U >^y;*-=af 

(a) Bi#J##2, 4^L<tt6-e*Sti'«r$ ^IftBB^JSr-^tf^^^^jBC 

(b) f2#I#-j§-2, 4«b<tt6"e*St5r§ /MB^JlCfc^T l^b<tt«IS[ 

(c) m$mm. 3mv<vt5X'&2ti&&£mn&'&ttvM 

A?H£=i- Kf&DNA 

(f) ia^js^i7-e*stusT^ smmmz&^x ifi<i±a»©7 5 
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(g) iB^J#-^i6T»*sn*l6SBB^J«:-&trDNA 

(h) ffi^J#->5-16-e*sn*«t3£BB^JS:^tfDNAt^ h 'J>J?i>h4*#Tlf 

A 

£jg £ % fe. & ir % <D T? & Z> S9:£^lOS3«0ffliJI*. ^ * * - . 

ttmntimtti. 



2 
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[3£t3!<z>i¥i8fl&§fcf$!] 

[0 0 0 1] 
[0 0 0 2] 

itie>©ai«©3Efttt, a«raii&.rjf2iiftjte(Z)A«raffl^©BB«^e>agM5&rafi. 

t&gyftaic<fc£«i: bT, (i)^b^^©fe«bfc±«©*^^>S/-v;i/ 
jWSTU ««ft#*i«*^S:i»JRT?S«:<*S, (2)ffi<ft#tf»K:iftiK3 (MA 
bfc) i&lcJ: »Jft»^MSft6, (3)£fc«fcy£i?tc&S^te©>ftf>©iftJK 

««ia*sns. 3&^^#tf e>n*cv^s mmmmjim. mm. mm 

B8at/U*f^;ni;-j , p33-39,1994) „ #ic, Se«^aSFfc«koT5l^ 

3 ffif2E4# 2000-3001386 
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<m.m~rz>znizt£z> 0 

[0 0 0 3] 

Z>$yrt>7%<DGkW. (Paleg, L.G. et al., Aust. J. Plant Physiol. 8:107-11 
4, 1981. Allakhverdiev S.I., J. Photochem. Photoiol. 34:149157, 1996). 
^^fCMt"-2>S^Hb/^^>X(D||#(Robinson, S.P. and Jones, G.P., Aust. J 
. Plant Physiol. 13:659-668, 1986), h V7.\Zft-$r £ nI?tttgli}i(Z>£^(G 

abbay-Azaria et al., Arch. Biochem. Biophys. 264:333-339,1988) & if iCHfg 

[0 0 0 4] 

#14© a'J>=t;t^r -J— if iC «fc y HimPg©^b^M^ $ ft (Brouquisse, 
R. et al., Plant Physiol. 90:322-329, 1989), 3£ 2 ^Pg^Mft &NAD#c#<f£tf> 
^<#>f ^T^-rfc KB^*^^^(Weretilnyk, E.A. et al., Planta. 178:342-35 

2, i989)lc<fcoT#&^2*i£o z:©<k?&W4^£&:* h ^ft-? 

tl^S^ft^_h#L, ^^^>*^itiD■rS3i:^M$4^T^^■g)o (Hanson, 
A.D. et al., Proc. Natl. Acad. Sci. U.S.A. 82:3678-3682, 1985)„ 
[0 0 0 5] 

^7A|tt0±iit'^57;i/XDA'?^- • ffU tf^^;i/AX(Arthrobacte 
r globiformis)^P>#e>tl-g>=l U >^=3pS/^*-ifti, lSPg©BftftjR/S"e 3 'J > 
fc^*^ >lCg£Hfc't£z:£#-£^"5o (Ikuta, S. et al., J. Biochem. 82:1741 

4 ffiE#2 0 0 0 - 3 0 0 1 3 8 6 
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-1749, 1977) 0 

f*-^-r*H**^StiTSTfey, • tf-7^;i/AxcodAJt 

^(W096/29857), *J»|&betA»^(#BB¥lO-191983#4**). 3fctfl/>y*C 
MOit-fe^-CNuccio, M.L. et al., The Plant J. 16:487-496, 1998) JC^S^f** 

testis i/^/i/TfCD^*^ >©#«is:ii3KLfcffirti##s*iTfee>-r» 

[0 0 0 6] 

-r > © #«s§##& & -r « r h & a w £ -t- & . 

[0 0 0 7] 

©Tfg*S/nif ( Chenopodium Album L.) SSflU, *fctt±*T?ai#3 *l 5 § 

[0 0 0 8] 

i-fc£>*>, #T©(a)XfcUb)0*HfM.*>A*JtT?&5 o 
(a) @B^J##2, 4^b<«6T'^S^^>7^ yBfcBB#l&-£tf * 

5 ffiSE# 2000-3001386 
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j it * i/ v+ - € m tt & m -t s * > * » 

[0 0 0 9] 

$e>lC, #$&I»H:, J^TO(c)X«(d)©DNA5:-g-t?51^-e^So 

(c) ge#f##l, 3^U<fci:5^<^$ffiSSIW&^trDNA 

(d) BB#|##h <«5-e^Sti«JfiSBB?aS:^tfDNAi:^ h U yV^yV 

/\°*fC£n- K-tSDNA 
[0 0 10] 

[0011] 

(e) @B^J##17T^^tier ^ ;iS^!(?:^tf^yf F 

(f) mpm^iTvmzti&T smmmz&^x imv<iz&me>T$ 

«T©(g)X(i (h) C9DNA % <D t>~m tf^tlZ* 

(g) I3^J§#16T^£*l£&Me^J£^tJDNA 

(h) m^mm6xm^tism.mmm^timknys h 'j>^i> hi;MTt 

A 

[0 0 12] 

6 [i}!iE#2 0 0 0- 3 0 0 1 3 8 6 
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[0 0 13] 

£e>lC _fcffim«<E&tt«:Si8U h l/* ©&#T 

— t?aHS^-£ SMS**.'** * - S:^^««tft#S:*ilXtt** U # 

ti & mmmx e> ^ * >r > & $hr-* * £ t * £ -r * ^ * >r > ®.jsi 

[0 0 14] 
[0 0 15] 

7 M2 0 0 0-3 0 0 1 3 8 6 
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[0 0 16] 

S^IC HJ#I#-ifl, 2X»3 fCasUfcu'J ^z;*-* 2/>f:^-if 

itte^ : £:$6#rrso <au iti&cDate^tcisssti-r, hb#i##2, 4X&6 

i~io«) (z>y$yifc#«gi, ik&t.feiztftoznfeTz jwrnm*. 

[0 0 17] 

RT-PCRiC<fc £tfXg& 0 mRM(D&iffiM£teZ>my!)tlsT&. #5 

*. fc£ 2/ n If & ifffiltST* if ift If £ -5 i *i lc pg£ £ *i £ % © 

T^W -jj^&miCj: &3VU*Ay^&lCj: y/Ky (A) + RNA(mRNA)£#5Zl£ 

$ e> 2/ a ttafS^BB3S'i>«S^fc «fc y # y (A) + RNA£ $ b Ic^Hf b 

&«^«^&M^T-#«cDNA«:^j8Ufctfc, |£-#itcDNAy^ -^cDNAfc-S- 
f&l-So RT-PCR£££Mv**2&ffi<Z>y^>fV--K:tt, jfioiton'jv^;^ 

8 ffi !I# 2000-3001386 
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[0 0 18] 

$ e>fC, cDNA^ejRT-PCR&lCj: *J 3 U ^ y 5/4*-*— 3B£ 3- Ki" 

*S8 Kl r f y * -"BB^II S: U -r > ^ 1/ - b cDNA tC *f f S RACE-PCR Scff&V'* (R 
ACE&), 3- &cDNA£Jfc#"r&3i:#-e£<5o RACE(R 

apid Amplification of cDNA ends)&£&, cDNAtf>5' X&3' #3cgP& &PCRIC «£ 

cDNAffi^OSr^JCat-g^ 4#H»^9>r V- (GSP) St^SH".*. GSPIdU ^@-3P#cDNA 
[0 0 19] 

tcttr#:/#-BB*j##jn3ftTv*s 0 -ten*, 7#y#-gB#Rc/\-r :/y #v 

XfS ^ >f V- (T - ?5 >f V- (AP) £ ^ c> )^L^|fflBGSP^ ^ >f v- 

•9 = 

[0 0 2 0] 

#38WlC;fcV*T»> -RAGESstt, r&JR©#v h (Marathon™ cDNA Amplification 
Kit(Clonetechtfc)) fefflV^TfT^ i <S. 

»P>tlfecDNA©aSK^J©*3£tt, PCR£^-yUCL£;£&lC<fc *Jfre>. M*. 
« % Perkin ElmerftJgtf^ft^VT^^f 2/* - 5 * - 9 - fc-g"^ "TS PRISM */ - 
H8 s £teoTjRjS&f?V\ Applied Biosystem *±§gtf);f- h 2/ 
(^/l/ABI 373)^7?^«SB^J$:^^-r-g>o 
[0 0 2 1] 

±MV>&0\Z\sXm^Mz.m%OUftM9\. 5' RACEjg4»tf3' RACEjgfeOift 
iS^&Tt>^'J ic J: y£ : £cDNA©ifiaSBB*J&#s;ifc# , T?£5. -T&;b*> 

9 ffiIE# 2 0 0 0 - 3 0 
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, &mmft <Di&mm?m V ?t - A - =y y -? L T V % £ gp# £ o & V % T'5' & t>*3' gp 

iMB#i&*tf*>/t*R#=iy *^s/^-^?SttS:^-rsK»;. si? 

[0 0 2 2] 

@h^j#-^2. 4 xi±6T^$ti-g>r ^ ;mmma> 1 ~iofi, #£l<&i 

I3T\ #fgtEtC^T=3y *3fS/W— 3iJ^W 

©*:w«*K©_fcsafStttt, «##©ffl#iffi?SK:8Mfc:2y >> DCPiP£-g-frMf& 

m & » b £ ^ © m % m Mi t z m ^ -r & ^ £ -e -e ® m m z m u -t & z. z. # t? 

^3 0f#RWl0-191983#&«) „ 
[0 0 2 3] 

#150~900mM, L < &600~ 900mM"C ; £> y , iSS#60~68r, L < 

[0 0 2 4] 

1 0 ffifl# 2000-300138 & 
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^T*li98.2%, * 7B£C£ (DmT* 1*97.5% (Dffim&Zm-tZo '&L-oX. $4 7 
[0 0 2 5] 

m-*Z>Mmft$:7u-7~£VXS\<< #4XZ1*:Z>Z.}HZJ:^X. #3UEtf> 

mfc^-lZ^mZmA-tZlZte. Kunkel&, Gapped duplexg^ 

m&'&Zfflmh&mmmAmiry h Mutant-K (TAKARA$fc$SD ^Mutant-G( 

TAKARA*±Sg) )&£f£MV^T, feSV^i, TAKARA*±©LA PCR in vitro Mutagenes 

is */v-x*y hzm^xmrnvrnKmrfrfrz* 

[0 0 2 6] 
(1) *-<Z>fls« 

#»i8©iifl#ia. # - *g^& ^ * # - tc^woate^- & 5tjie (#a) -r 
m£*xmm^ffiteb<Dx&ni£mzmfezn-f. wlix. ^^fdna, ? 

F DNAi: bT &£, *mM&lfc<D'7 ; 7*^ F (#13- PBR322, pBR325, 
PUC118, PUC119, PUC18, pUC19^) , ttflfi^^X ^ F (#ff>LJipUB110, 
PTP5#). ^#ft5fctf>:7^*^ F («*.tfYEpl3, YE P 24, YC P 50^)& if tfmf £ 
*U ^T-^DNAi: LTttA77-^ (Charon4A, Charon21A, EMBL3, EMBL4, X 
gtlO, ;tgtll, *ZAP^) 2Wf<?;ft<2>o £e>&C, Ubuy>()l7sXiZV?is- 

1 1 ffilEE$£ 2000-300138 6. 
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[0 0 2 7] 

[0 0 2 8] 
(2) ^«««#©f^J5l 

^^©ffi^x.^^^-?:, mmxt&f-wftmisfts 

> (Escherichia coli) f©i»;J/'iiJ t7*, A^;i/X • U X (Ba 

cillus subtil is)^07^^;i/XM, K^-^X • ^* (Pseudomonas putid 

a)^<Z)$/n.- F^^-^M. U • ^UOf-f (Rhizobium mel iloti)^© U 

ytf^AMKUR-rsmiB^rf &tl, • -fel/tf$/X(Saccharomyc 

es cerevisiae), J/ V y Jj n ^ ir X • 3j>.>-^ (Schizosaccharomyces pombe)^ 

©ffw^wr&n, cosauiia, cHo«ii!S*©tt^«iMi««Pw , e)ti, &*m*sf9* 

[0 0 2 9] 

12 ffifE#2 0 0 0 - 3 0 0 1 3 8 6 
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^iltbTH fcljfclixy *>:n U fc7 • 3 U (Escherichia coli) DH5a. Yl 
090&£f##tf P>4x, tema^LTli, MAliA^;!/^ • X^f (Bacillus s 

[0 0 3 0] 

^.fcv^ Mx.litr P yn^-^- % lac^d^E-*-. P L P R^ niE 
-#-&if(D. *J»«^77-^ciS^t-£^n^-#-#Mv^;fi£ 0 tac-/ 

n^-^-^if^cfc^lC A^lft&C^ft&^£*l£:/n ; e-#-£M^T=fe;i:V^ 

o 

tCRR5£S*lS%©*efcJ:fcV*. [Cohen, S.N. 

et al.:Proc. Natl. Acad. Sci., USA, 69:2110(1972)]. nils P b UjHU — 

[0 0 3 1] 

*f MifJt^^n^t^ ♦ iZ l/l^>:n(Saccharomyces 

cerevisiae). 1/ ^J-^r y n ^ "fe X • tK >^ (Schizosaccharomyces pombe). fcf 
t7 • h y ;*(Pichia pastor i s)& £f #JgV\ £>*l£ 0 3<D#-£\ ^D^E-* 

, gallO^n^E-*-. t- h */a y ^ #z/rt9ft.z/U 1 £~ , MFaiya=E — 
PH05 PGKt/D^E-*-. GAPt/D ^E- # ADH^D^E-* 
A0Xiyn^E-^-#£MV^^£;tfT^£o 

# -©SA#i£fcJu SP^fCDNASr^Af 3#Sre&*U£# 
iCRgjt^^-f . Mittfxl/^ hDTKl/-^ a [Becker, D.M. et a 1. : Method 
s. Enzymol., 194: 182(1990)]. ^7xU t/^X h& [Hinnen, A. et al. : Pro 
c. Natl. Acad. Sci., USA, 75 : 1929(1978)]. W^fcV [Itoh, H. : J. 

Bacteriol. , 153 : 163(1983)] *>tlZ>* 
[0 0 3 2] 

S&4tflffl]fi&l&£fc ^;i/^flSC0S-7, Vero. ^-f--;0\A*# 
-fllH (CH0HHJ3S) . x"i7^LM. 7 7 h GH3. hFUWJBBfc V^4l 

1 3 2000-3001386 
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[0 0 3 3] 

a 

*f*. A 9 ft, 3f*ft, ^V?*, ^T^zrfsK tfUft, T^tH* 
[0 0 3 4] 

At^ril^T^S. 09i«7^D;^fU 

■^■^l^ 77^X>X (Agrobacter ium tumefaciens) LBA4404#fctC#A U 
feU-^-f^^S ( ft « ffciSS , ffiifeate^ Sfef£ V n a. T )\s , 1 990 , 27-31 PP , m 

[0 0 3 5] 

1 4 HifiE# 2000-3001386 
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fc£PDS-1000(BIO-RAD*±)^) £M V^^M^S Z. £ #T*£ 

JitfcftJCiyMfc'Stf, 7iStt450~2000psi^©J±^, 4~12cm;g^tf)gEitT* 
[0 0 3 6] 

[0 0 3 7] 

*.WU ^««tftfc:frS>DNA&WlRU DNA#M#J^-f^-£tg#f LTPCRfcfT ? 
BR Green^lCJ: yg§6'U * LT«*BM««:1*(Z>A> K£ LT4&ffii-£ 3 t 

[0 0 3 8] 

3. msmnzyrtt'g&gim. 

1 5 ffill# 2000-3001386 
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[0 0 3 9] 
[0 0 4 0] 

, ^fcr^^E-^A. mMT>=t-v^ Mmry^-vi*. v ymry^—? 
MhLtd y #y * a, u>k»— *u^a, 'J>i7^^> 

[0 0 4 1] 

1 6 f£J3£# 2000-300138 6: 
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m-rZtglZlZ'fVzfU^JV-e-D-^ytJS^? Y\^=y ) 1/ K(IPTG)$s& % trp^" 
K - ;b B^m ( I A A ) $f £ man ic gs An V X * <fc V a „ 

[0 04 2] 

$ *l T ^ & RPMI 1640igifc. DMEMigifeX 3 *l CDigifc JC ^li&iSJlil*^ £ Ssftl L 

S^lK^tCJ:y||frXttiWJSS:l»*i-S„ # 

[0043] 

W^tiMSlS^^ifiCMurashiee, T. & Skoog, F. (1962) Physiol. Plant. 
15: 473). LS^;fclg;f&(Linsmaier, E. M. & Skoog, F. (1965) Physiol. Plant. 

is: ioo). zruv^=y^vmmmm{ism^^M^t^o)m^m^^>z.h\z 

1 7 ffill#2 0 0 0-3 0 
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[0 04 4] 

~7JCflM|SU t&mitmn20~ 301C. 0* b< ti25°C|ff^T% 0.2—1 w 

m®^, 50—200r P m^#T'l~63ir^^#-t^ = 

its:: £#ir££ 0 

[0 0 4 5] 

[0 0 4 6] 
4. h5>y*;h^f K 
(1) h7>S?y KBB#J©#J£ 

1 8 ffisiE#2 0 0 0-3 0 
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[0 04 7] 
(2) h7>^yhWFO{b^ 

(D^mt. &M<Dte%i<Dj3mzmZ-lZ£^ (M^ltfBodanszky, M and M.A. Onde 
tti, Peptide Synthesis, Interscience Publishers, New York (1966), Schroe 
der and Luebke, The Peptide, Academic Press, New York (1965), F. M. Finn 
&t>*K. Hofmann^, The Proteins, ^2#, H.Nenrath, R. L. HilliHS. Academ 
ic Press Inc., New York (1976) ; MMmXi&M F&f&<Dmm£mWll 

nmm) 1985^ ;^mmm. mmm^-wm, zntmmmmmi* n*3at&& 
«i, n&itmmA 1977^ ; m&itmmmmmz* Bttitm&m 

. jfcscft^A i9874ztezzmm) . tot, «a.tf7$?F8u m^u^^v 

7?j;i/>K-;b>r^ MS^, dcc/honb&, Bo?t&mz 

S » ^ -/^ F-£f&^® tc J; y ft^-a-^-T -5 r i: =fo ^rig T* & 5 - 
[0 0 4 8] 

^w®^^ f&, *<dk~7?- FmKizB&m-t&mv)^?- F&ra^si* 

[0 04 9] 

1 9 ffiSE# 2000-3001386 
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Tte, dill U>^> JMfcjfcSRIk «6Sftfc£0>a*«Bft£CD«k feSW* 

iK, u>^t®e> mm. se&sik *$yxji*ym. ^y^y^?v^ym^E<D 

;i/£/?Ai&, V^t/^A^&iftfW £>*l£o 
[0 0 5 0] 

[0 0 5 1] 

(i/y+fri-?* F£LT<Dmm*m-t2>'<-7?' k) -hiss 
s temmmmx&im vt-K t * - iz-Dte^xmmz.^? * - zmz . # 

[0 0 5 2] 

2 0 HJliE# 2000-3001386 
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mzmfeztiz^ witter gwo&mmmtfmmx'&zm&izi^ 
*<DBmiz&^xMMztiz>fcfa<Dmy!). xi*mfcfoizm< fcmm 

[0 0 5 3] 

grille £y, *SV^tt*»f*, ^fifi^KlsKyx^l/^^U zi-;i/& 
[0 0 5 4] 

icov^&±if sen £fc £ y, i/xjc-ov^rttrifs^fcic* y^ffirt- 

2 1 fcB$E# 2000-3001386 
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[0 0 5 5] 

K-T S DNA (BB^I##1, 3Xtt5) IC, h^>^y h^^"^ F-TSDNA 
(ie^J##16) llgU £*l&383g^* ^ny 4* 

DNAfcfconU :tf-^S/>f^- ifitfc^#M^&£*lT ^S. Sot, .LIE 

[0 0 5 6] 

y -tfte tcmoj i"cmo#>a^j nvy^J 

Tcmoj Xtt Tcmoit^J ili^tS. 

[0 0 5 7] 
[HSJfcMl] RNA<Z>fagg 

i/u^&m4z*i&m&m.%\zmfo^m*T*7\/y#-\z «t y«#L/fc. ^tuc 

x>ih- h y ?a 2*^/ftfflBSct&jc_hfaSf*imnco^7iB K^2-^;i/^-^ h 
x^/-;i/i:5mg0^^n-f;i/-^;i/3e/>iE^-hy -t7A$:iDx.-5) feina., 

T* 1/ <$Rt O bfeo 10 , OOOrpmT- 1 QftmfoftM L ±miZ 2m 1 ^ y lgCDCs 
Cl$rin^fe„ 5.7M CsCl?£ (5.7M CsCl/O.lM EDTA(pH7.5)) 4ml & A*lfc/Ky T 
□ T-^-^--^lC6~7ml$:MML, 20°C. 35000rpirei8BirRafi3gv& Lfc. 
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[0 0 5 8] 

tfcJg£5ml(D h V X-SDSmm (50mM Tris-HCl (pH9.0)/l% SDS) \Z%±\Z^M 
U 5ml©7^y-;i/(pH9.0)$:*D^.T^?a"ei0^iii: 20°C, 5,000r P mT*10 

5,000r P mT'10^M>i>Ufcc _t?ftC5ml© ? D D £#U?LT^iST*l 
O-frmtO^ 20t:, 5,OOOrpmT10^.£>b^Cc ±?»fCl/10^0D3M NaOAc^iUA 
, 2^©Et0H£j&tJ;tT*g-£-U -2(TC IC30^S b t=.&. 10,000rpmT*10# 
jS>[>L,fe„ 2fc|g£lml<Z)H 2 0lC?g8¥U n if /»<Z>RNA£ L£o 
[0 0 5 9] 

C^M2] RT-PCRIC J;-5»^^TM-o^#^t>^^it^<D^ n-^=.>y 
(1) RT-PCRlC«fc£Mfc^-»TJi-©I&# 
RT-PCR Kit(Stratagene) £MV^ M^C^ v V <D K=i;i/lC^o TiAfc 

$/nifRNA9.5/*g£, DEPC&JI Lfc38/i 1<Z>H 2 01C?§8¥ L£„ 3ai1©^>^A^ 
^^•^-(lOOng/^ l)S:*n^.T65^CT'5^-f >^T3.^<- h bfc^, t£o < U^ifi* 
"e^^Lfco rtllCSAl^lOxUl^/I^^T— , I/* lCDRNase block Ribonucl 
ease Inhibitor (40U/> 1), 2ft lOlOOmM dNTPs N 1 /* lCDMMLV-«^^S3ii(50U//i 
1) 37°CT?lB#f^gf&^ 90^T 5#^>^a.K- h LT;>M:tcev^ 0 

54^C ^zl^- h L£ 0 

[0 0 6 0] 



lOXEx TaqAy77- 10^1 
dNTPs ^^^^(#2.5mM) 8/i 1 

■^9^*7-1 (IB#J#-5§- : 7) lOOpmol 
(®J#I#-S§- : 8) lOOpmol 
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£J| 99.5 a 1 

[0 0 6 1] 

■£<D&. 0.5/i ltf)Takara Ex Taq DNA/K U ^ ^ — if (5U/ ti 1) 2c#Dx., PCR((91X 
l£\ 54r 72TC 2#)X30it-f HJfcU ^)CIK<DT^fD-^m5R* 

m$:^56b^c S»S«i:#^.e>n*»&600bpS:^ i «/«I:»J^jyfflbT»»U, pT7 
Blue T-K? # - (Novagen) JC — >^Lti/-^l>^^V\ S>Dif 

[0 0 6 2] 

(2) mRNA0D5tt^ 

mRNA Purification Kit (Phamacia) £flgv\T> y h®^n h=i;KC^oT 
*?&ofco i/nif©^RNA0.9mg$:, 1 mlO^fHA y 7 7 - U fc. 65TCT? 

&*M5»HUh-Salt/ty T 5 Pfgfl:Lfcbligo(dT)-- fe^l/D— • XtT>^7^ 
AlCT^v-T L/^ffi^itfe^, ^J^A5:350XgT'2^^i>Ufeo #^T*0.25ml<£>H 
igh-salt/W :77-£8s#DU 350XgT2^MvO-t-5^^^$: 2Etff&o£ 0 
feJ^llC. 0.25mltf)Low-salt/ty 7 7 - &C <fc -5 3 gffj & 0 
[0 0 6 3] 

65r iCin^ L £ 0 . 25m 1 ft Ay 7 7 - £ SsiD L , 350 X g-£ 2#M4> "T S i£# 
&4IB»yjgU RNAfcEliKLfco #fenfcRNA»?Rl«l%flKllI«©*a5"e*^ . 
AJfiSJKU »e>*lfcRNAjS?Rl«lJC100At W»;7r-, 10/t lfiDGlycoge 

nj§?R, 5ml(DEt0H$:in^.T-20 o ClC2^^fibfco 4°C, 14,OOOrp«T?104H&frb 
. «fcJR&20jtil©H 2 ()fC$$#U ©ftg^il^Lfco 

^©^JH, 21/ig(Z)mRNA$:^7^c 
[0 0 64] 

(3) cDNAtf>-£j& 

(Dfglfll (First-strand) cDNA-£fi£ 

i/nifmRNAl yttg^lyct KOcDNA^J^^^^ V- (10 # M) {CHgO T5 a HC U 

977-, 1 ^ lOdNTP^ y ?*(10mM), 1 n KDMU^^^BM (100U/ *i 1). 1 a 1 

2 4 ffifE#2 0 0 0 - 3 0 0 1 3 8 6 
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[0 0 6 5] 
(DS2^ (Second-strand) cDNA-£j& 

lO^lODHl^fS^. 16^105X^21/17 77-, 1.6 a l©dNTP= y V 
vUlOmM), Aft \<D2Q-X J m2.mMmj3V'r)\;. 48. 4# l<D^ 2 0^±X'U^i^^M^ 
U 16°C^45^^f>^a./<- h Lf=.%k. 4/ilC?)EDTA/GlycogenM^r#$:}&DX.TjS 
jS&^ltLfc. 100 1(7)^3:7 : ^nD*Jl/A : -f y7$W3-^ (25 
:24:1) fcflDx.TrfOl'^ y * X b, 14,000r P mT~10#jS;Lv£^l L£±}#JC, 100 
^ lCD^nn^M : >f V7^7A3-^ (24:1) ZMx.T#)l5- y ? X bH 
«ica^«t L _t$f &C l/2^<Z>4MIf^y > *E — ? A £ 2 . 5f»»©EtOH SriD*., 
14,000rpmT*20^yt>^Hbfco 8fclR&80%EtOHT? U 1 
0# l©H20&C?§8?L7c o 2,ctl5:0.8%T^n-^y;i/«^t&^5i^l/, ds cDNA 

[0 0 6 6] 

5/ilCDds cDNAJC, 2 n 1 ©Marathon cDNAT - (10 fi N), 2/tt 1<Z)5XDNA 9 

«<y-S/S>Ay77-, lit* 1©T4 DNAU (lU//t 1) Srfln*., 16TCT*— Bfc-f 

l«:250^1©Tricine-EDTAAy 7r'-*e*3(RUfc. 94TC 2 #iHM U *K±-e2# 
*fr"f>Lfc«U RACE PCRfCfflV>&y#V#-M^cDNA£ L£ 0 

[0 0 6 7] 
(4) 5' 2fctf3' -RACE-PCR 

5^ 1©T#V#— Ig'&cDNA §:-r>y V- MC It, Advantage Klen TaqaKU* 
^-if (CLONTECH)&J§V>TPCR:Mt&V\ M/^^©5yti 1 £0.8%T *fn -7*>f JVW, 

5'RACE-PCR^T^±y^-T^-3 (gB#|## 9 ) . 3' RACE PCRT?tt^"^>f V- 
4 (IBM##10) &MV*fc„ 
[0 0 6 8] 

PCR%Hfi% : 
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H 2 0 36 fi 1 
lOmM dNTPs^ v 



50XKlen Taqyf? U — y 9 7» 



l/il 



10 X K 1 en laqA y~7 7 — (CLONTECH) 



5/i 1 



T£V#-^cDNA 



10 n M API ^7>f7- (CLONTECH) 



\fi 1 



10 At M ^7>fV- 



Total 50 a\ 



[0 0 6 9] 

PCR&, 941C lft. #CtC941C 305$, 72°C 4#©*fe#-e5lIIift »; M U ?£IC94°C 
30#, 70^C 4#©&#-e5iai6ftyagU fit, 94^C 30#, 68°C 4^^25E^ 

5'RACEjg#(£Jg;;fo;txS1.3kbptfm;y h\ 3' RACEME tSt>tl-&^Jl.2kbp©/t> 
F#fli»T?£fcfc«>, 3tie>$rT^fn-X^;i/^^^l*;ffibT^b, pT7 Blue 
T-/< ^ ^-iC^n-zi>^Lfec Dye-Term inator^T^S@B?J&5££ ff & VV 
#*n-><Z>&aiS!#f&##r LfeJg^, Type A (IB#I##1), Type B (g2#J#-5f 
3) , Type C (ffi#f'##5) ©3c><Dcmo*tfc^-###t- £ 3 

fcfc. Type A, Type B&tfType COlfiKiUa- K S ft S T $ «BI#J & 
-tft-?ftBe#I#-^2, 4, 6iC^-T 0 

[00 7 0] 
(5) Type C cmo±^MB^ <W# 

3 o©cmoit^^-(Z)e»^Type CZ^&ftBffi (CM Vn£ d £ £ U Type C cmoit 

Sma Ii^-T h*muLf=.75J-?- 5 (@B#!##11) , Xba II*- >f hfetffltJL^, 
^7>fY- 6 (@H^IJ##12) &MV*T, KOD DNA ^'J^^-if lz£& 
PCR (:7^>f V- 6, ^^T- 7) &frfc^, J9.«I^S:pT7Blue T-'** #- 
(Novagen) iC^^f-S/ 3 PCR&, 94X3 l£\ 60^ lft. 72V 2ft<D& 



2 6 
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[00 7 1] 

PCRjfSfifc : 

2mM dNTPs 5 * 1 

T^^^-^cDNA 10m 1 

25mM MgClg 2*1 
KOD DNA tKU ;* ^-if (2.5U/* l,*^^) 1 * 1 

10XPCR /t>y7 7-affj) 5*± 

Total 50*1 



JH*IMife»C-3V^TDye-Ter«inatorac-eSti|gB^!I^3£S:^f-<fcV\ Type (re&SZ: 
i:S»BU 3*i£pT7cmo£;£tfttfc 0 

[0 0 7 2] 
(6) cmo#yjS9^ffifa(Dftm 

cmo#l/A9^<D^lf&ifix-%:ftt£ot=.tb\^ Xpress system ( Inv i trogen) V^ 

(DBamH IiM h £tf#H L £5* fllffl >f V-7 (@B^J##13) £Kpn I-9--f h 
anbfcS'ffl©:^^- 8 (BI#J##14) &f£38U PCR : BS^rj 

##13, 3'^^>f : @2#J##14) lei »J *&1.2kbp©WrJ^S:itfliLfe. PCRt±9 

4°c i^\ 6on, 72r .2^©*ff-e3oia»y3gi/iRiss*Tf?3&ofc. 



[0 0 7 3] 

H £ 0 78*1 
4mM dNTPs ^ >y # X 8/tl 
Ex Taq (5U/* l,SS3t) 0.5*1 

lOXEx Taq/ty 7r— (S?B5i) 10*1 
pT7cmo(lng/* 1) 1*1 



10*M y^^f V- (7°7-fV-5,^7^7-6) 



Total 50* 1 

2 7 
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[0 0 7 4] 

itf$gM%£pT7Blue T-K? # - (Novagen) £ 9 -<>f- i/ a > U pT7cmoAh#£ 
Lfc„ PT7cmoA&tfpTrcHis£BamHI, KpnlT*^^^. J £*l J £*l£0.8%y#n 
-X«5C$ctfrL, 4*;i/fr£>Gene Clean Spin Kit(BI0 101) £M VnT 3f v hOOV— 

T ;i/ IC o T *51 . 3kb P © cmo3t-B-?-WT>i i: 5^4 . 4kb(D /< ^ # - ffift £ nufc U . 

mmis&mumKzu dmv a-nzmmhitvM Ligation ku(^?@^)&m 

^T*V h<D^-^7MZ'&^T±50fil<DRm?kT*%%&L. *J^S (JM109, S 
[0 0 7 5] 

#§gLfcpTHC£^:7lx-/ T^cj: yjffSKU TOPlOCDTr-rrT/l/KHEo T* 
fl§® (TOPIO. Invitrogen) K:a>Akfc. r©pTHC^A3*lfc^»H«:, Xpres 
s System (Invitrogen) (£>v:^:3.r;WCt£oT^#S:??& V\ 400ml 

, t^fj;> T*8i V cmo * > # fC fcnomg $ i± Probond^f HI # 9 A 

(Invitrogen) ZIO* ^ i»;fr£>350mM >f ^ — /HB#&i8flfc PB-10( 
Phamacia){C J: y >f ^ *V-;i/&Hfc£Lfco i <Z>?£&l?,gProbond^fl|# ^ A(Inv 
itrogen)iC@^L, @5t L fc$J4.5mg© RjC*f L T, 200unitGDX> 

if (Invitrogen) £ M&L. ^fiTflOHfrMei: f- a ZL(D 

* Ms ommm^mi ^ e> 1 . 6m g ©cMo^B # y * ? « ic*a a -r -5 43kDa© # > /t * st 

<Z>#& & SDS-PAGEIC «fc y figgg U fe„ 
[0 0 7 6] 

S/oifcmo3t^S:^AnT'|63Ei$ii:S3i: It, 

(BB#J#-£17) &3-KtSDNA (@B#!##16) fc-^tm^* # -pBIcmo 

£"f, h*?* K£^£&VNcmo»fc^gB?Q£^im?-££&©Sina I 

■fr>f h£##DL£^^v- 9 (SH#|#4fl5) Srf^igL/fc. 
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Z.CDzf'?^ ^-fcffl^TPCR (5' : @2^J#-^15, 3' ^7^V- : @J 

?!I##12) CJ:y h^^f K&£a^V*»te*Wtf&*tt1BLTpT7Blu 

e T-K^^-(Novagen)lC^^>?f-i/a>b. pT7cmoS PCRlj^'C 1 

£\ 60"C l£\ 72V, 2^©*fr-e30Hf»y>gLjR/SS'frTff&ofc. 
[0 0 7 7] 

PCRjlBfifc : - . - 

H 2 0 78/* 1 

4mM dNTPs^ y ?X 8/i 1 

Ex Taq (5U/a 0.5/U 
lOXEx Taq/ty 77- 10^1 
pT7cmo(lng/ytt 1) 1 fi 1 

io^m ^--f-^- (7° -7^-9, 7° -7^-^-6) 

Total 50 fi 1 

[0 0 7 8] 

PT'7cmo£J:tfpT7cmoS£ftrJBg@£lftSac I, Sma IT*#L3IU T#n-;*tt^ci& 
Vfc&. £jl.2kbp, 1.4kbp©A> R£^U ffiLT^fiS'MT&ofeo PBI121 (Clon 
techJ:*JjiA) &fKI5S#i?iSac I, Sma IT«L, TOlCJ&llkbptf) Ay R &*f 
1SL/T, ^©^T^Til^tl^tl^^^-i/H^L. pBIcmofc^tfpBIcmoS&^igU 

[0 0 7 9] 

(1) 7^n;^r'J ?A • fa^77J/I>^©Wi 

T^DA^-t-U V Z\ • f a^77 £/X>X (Agrobacterium tumef ac i ens) LBA44 
04 (ClontechJ: y^A) 5:250 jet g/ml<Z)X h 1/7° hV-f £50 fi g/ml(D V ~7 T 
> tfi/>$r-^tfL^^tfJ, 28r^^#L^o Nagelf) (1990) (Microbiol. Lett., 6 
7:325) (D^F&iC^oT, jfifiB&WfcMffi. £ MW< h , pBIcmo&tf pBIcmoSfcoc V U 

[0 0 8 0] 

(2) CM0£n- K-T^jKU 3? ? V-XI- F(D$AzimM'\<£>MA 

2 9 ttiiE# 2000-3001386 
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lZffi.\,^—Z3^Ti- • # rtjj A( Nicotiana tabacum cv.SRl)(7J>^MK%l£?f o (H 
orschet, et al., Science 277, 1229-1231 : 1985) „ 

Ait 4 IC&o fc&Iffi&ftffi L£o ±iBliaiWT?#e>*ifec«oaie^F- 

^A#Antc&^T&. CMOfcn- K^£##|§i£<D;Ky l/*^ ffifg^l 
:/n^-#-T*&3CaMV35S:/a^-#-©M^TK:&<5fc#>> fiTB£, CMO#>/\° 

[0 0 8 1] 

ml tCTr i tonX-100 £ 10 ft miM V tc^WLtpX £ O 500ml ©MS*-?? 

mmiZ$-tfXlfc&LXft&-Dfr B MffiM3£J&L£#A:3;ji^£Murashige and 
Skoog(MS)igife(Murashige, et al. Physiol. Plant. 15:473-497, 1962) 

Lfcl/2MS*&ifi Ci/ammmi.5%) iCT25°C. 16^K^#, 81519 

[0 0 8 2] 

(1) ^OlX^>^«f 

cmoitte^A#An (pBIcmo 4-2^^. pBIcmoS 53-l^t^) # 
An (Nicotiana Tabacum cv. SRI) (Z)5££JClll^ L£±&^0.2g£g^l L£o Zl 
©*>:7;i/&raM3R&MV*T«MfcU 7 (1XSDS/0.1M NaHC0 3 /556 

2-^;i/*^"ha:^/-;i/) 0.4mUC$M bT5#=f|;^CD^, 15000rpm % 5# (^M 

PAGET'^HU -^-f n>^(Imobilon, MILLIP0RE) C# b £:„ J£& _t«E<DCM0lC*f 

2 (77^f-f JJMShr^fjft IgG(H+L) T)l% 'J7*^77^~ 

3 0 ffiSE# 2000-3001386 
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^£nyV=Lff- h:BIORAD) t>f >^ra/<- MtgtJIU (=i-#-f 

: Konica) t?CM0$:&ffi L£„ 

[0 0 8 3] 

^^^©#^E^5S^Stlfco pBIcmoite^A^AnT'li, 150mMtf)NaCl* h U 
^jWfgj^^Sr £#^£*lfc 0 pBIcmoST&150mM<£>NaCl* hl/*JCj:5# 

[0 0 8 4] 

(2) 7§m3£$m%K:fctt&^#^>#mtf>$!l^ 

Sr^lC JcoT^ffibfcCWall, J. et al. f Analyt. Chem. 32; 870-874, 196 

*m®>zmiki>f=.Wi. ioooxgT?io^»yj>-rsc:i:tcj:»j±»siajRL/fc- 

_t^lmUcMLTKI-I 2 ^0.4ml$:tfIJ^T, 4°CT'80#i§£: 3 U£„ 13000XgT?10 

\H^mthXt-^)VTJVn-;V (f-^^^fx-^^) £-g-&D20 (EURISO-TOP 
) 0.6ml lC*g|j?U 1H-NMR*/** h;i/£$!J5tL£o 
[0 0 8 5] 

#S«2ara.*WS *fc # 7"? H l/2MSfgifelC20mM=3 U > (■*-;& =y A ? K 
lOOmM NaCl&SSfllJUfc#3!jKy h^teU 2»ffl;£&lfe. ^^y^&^L, 

3 1 ffifE# 2000-3001386 
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&m m z m -r s 3 £ & b l £ = 

[0 0 8 6] 
[0 0 8 7] 

SEQUENCE LISTING 

<110> TOYOTA JIDOSHA KABUSHIKI KAISHA 

<120> CMO gene 

<130> P99-0538 

<140> 
<141> 

<160> 17 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1828 
<212> DNA 
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<213> Chenopodium album 

<220> 
<221> CDS 

<222> (129).. (1427) 
<400> 1 

gaactataca agctaagtta agcttaagct atattgttga tcatctttca tactacttcc 60 
tttaaaaaaa aaattataac aacaaaagga agtgtgaatt ttttccttga tcatcatata 120 



acatcaat atg gca gca agt gca aca aca atg ttg ctg aaa tac cca aca 170 
Met Ala Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr 
1 5 10 



act gta tgt ggt ata cca aat tea tea tea aac aat gat act tea aat 218 
Thr Val Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn 

15 20 25 30 

aat ata gtc cca att cca caa act agt act aat aat ccg gta ctt aag 266 
Asn He Val Pro He Pro Gin Thr Ser Thr Asn Asn Pro Val Leu Lys 

35 40 45 



ttt cgt acc cct aat aaa acc att aac gec gtc get gec ccg get ttt 314 
Phe Arg Thr Pro Asn Lys Thr He Asn Ala Val Ala Ala Pro Ala Phe 

50 55 60 



cct tct tta aac acc acc act act ccg ccg teg att caa tea ctt gtc 362 
Pro Ser Leu Asn Thr Thr Thr Thr Pro Pro Ser lie Gin Ser Leu Val 

3 3 ttiS3E4# 2000-3001386 
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65 70 75 

cag gaa ttc gat ccg aag att ccg get aag gat get ctt acg cct cct 410 

Gin Glu Phe Asp Pro Lys He Pro Ala Lys Asp Ala Leu Thr Pro Pro 

80 85 90 

age tct tgg tat act gac get get ttc tat get cat gaa ctt gac cgt 458 

Ser Ser Trp Tyr Thr Asp Ala Ala Phe Tyr Ala His Glu Leu Asp Arg 

95 100 105 110 

ate ttt tat aag gga tgg caa gtc cca ggg tac agt gat caa att aag 506 

He Phe Tyr Lys Gly Trp Gin Val Pro Gly Tyr Ser Asp Gin He Lys 

115 120 125 

gag cct aac caa tat ttc ace gga acg tta gga aat gtt gaa tat ttg 554 

Glu Pro Asn Gin Tyr Phe Thr Gly Thr Leu Gly Asn Val Glu Tyr Leu 

130 135 140 

gtg tgt cga gat ggt gaa gga aaa gtt cat gca ttt cac aac gtt tgc 602 

Val Cys Arg Asp Gly Glu Gly Lys Val His Ala Phe His Asn Val Cys 

145 150 155 

acc cat cgt get teg att ctt get tgt gga agt gga aaa aaa teg tgt 650 

Thr His Arg Ala Ser lie Leu Ala Cys Gly Ser Gly Lys Lys Ser Cys 

160 165 170 

ttt gtg tgc cct tac cat gga tgg gta ttt ggc atg aat gga teg ctt 698 

Phe Val Cys Pro Tyr His Gly Trp Val Phe Gly Met Asn Gly Ser Leu 

175 180 185 190 
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aca aaa get tec aaa gca acc gaa gaa cag tea ctt gat ccc gat gaa 746 

Thr Lys Ala Ser Lys Ala Thr Glu Glu Gin Ser Leu Asp Pro Asp Glu 

195 200 205 

ctt ggg ctt gta ccc ctg aaa gtt gca gta tgg ggc cca ttt ata etc 794 

Leu Gly Leu Val Pro Leu Lys Val Ala Val Trp Gly Pro Phe He Leu 

210 215 220 

ata agt ttg gac aga tea age ctt gaa gta ggt gat gtt gga tct gaa 842 

He Ser Leu Asp Arg Ser Ser Leu Glu Val Gly Asp Val Gly Ser Glu 

225 230 235 

tgg ctt ggt agt tgt get gaa gat gtt aag gee cat get ttt gac cct 890 

Trp Leu Gly Ser Cys Ala Glu Asp Val Lys Ala His Ala Phe Asp Pro 

240 245 250 

aat tta cag ttc ate aat agg agt gaa ttt cca atg gaa tct aat tgg 938 

Asn Leu Gin Phe lie Asn Arg Ser Glu Phe Pro Met Glu Ser Asn Trp 

255 260 265 270 

aag att ttc agt gac aac tat ttg gat age teg tac cat gtt cct tat 986 

Lys He Phe Ser Asp Asn Tyr Leu Asp Ser Ser Tyr His Val Pro Tyr 

275 280 285 

gca cac aag tac tat get act gaa etc gac ttt gat act tac caa act 1034 

Ala His Lys Tyr Tyr Ala Thr Glu Leu Asp Phe Asp Thr Tyr Gin Thr 

290 295 300 

3 5 2000-3001386 
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gat atg ate gga aac gtc acg att caa aga gtg gca ggg agt tea aac 1082 

Asp Met He Gly Asn Val Thr He Gin Arg Val Ala Gly Ser Ser Asn 

305 310 315 

aat ggt ttt aat aga ctt gga tct caa gca ttc tat get ttt gca tac 1130 

Asn Gly Phe Asn Arg Leu Gly Ser Gin Ala Phe Tyr Ala Phe Ala Tyr 

320 325 330 

cct aac ttt get gtg gaa agg tat ggc cct tgg atg aca aca atg cac 1178 

Pro Asn Phe Ala Val Glu Arg Tyr Gly Pro Trp Met Thr Thr Met His 

335 340 345 350 

att ctt cca tta gga cca agg aaa tgc aaa tta gtg gtg gac tac tac 1226 

He Leu Pro Leu Gly Pro Arg Lys Cys Lys Leu Val Val Asp Tyr Tyr 

355 360 365 

att gaa aaa tea aag ctg gac gac aag gat tac ate gag aag ggc att 1274 

He Glu Lys Ser Lys Leu Asp Asp Lys Asp Tyr lie Glu Lys Gly He 

370 375 380 

gca ate aat gat aat gta cag aaa gaa gat gtg gtg ttg tgt gaa agt 1322 

Ala He Asn Asp Asn Val Gin Lys Glu Asp Val Val Leu Cys Glu Ser 

385 390 395 

gtc caa aaa ggg ttg gaa aca cca gca tat cgt agt gga aga tat gtg 1370 

Val Gin Lys Gly Leu Glu Thr Pro Ala Tyr Arg Ser Gly Arg Tyr Val 

400 405 410 

atg cca att gag aaa gga ate cat cat ttc cac tgc tgg ttg cac caa 1418 

3 6 ffiiE# 2000-3001386 



11 — 273275 

Met Pro He Glu Lys Gly He His His Phe His Cys Trp Leu His Gin 
415 420 425 430 

gta ttg aag tgattgcagc agatcatcag atgttcgttt cttcttgtat 1467 
Val Leu Lys 

tggaattgga tattatgatt aataagtaaa attataatgt cataatgtag ttgagattgt 1527 

tgctagagtt gagcgtatgc tcctcatgca ctacttagtt atcaagtgtg tatgtctttg 1587 

gtcatgggca aaatgtatgt ttcttgctag aatttatata ttatggtgct aatgtccaat 1647 

ataaataaaa accatagcac ccctttaatt ccctacttag gtttatatcc catttatttt 1707 

cgggggatct atgagataga ttgtctatga acattatttt tcgactcgtg tatggtattc 1767 

atcccttgtg tagggtgaag taaacattga gtgtatgaag ttttcattga gtttctgctt 1827 

t 1828 

<210> 2 
<211> 433 
<212> PRT 

<213> Chenopodium album 
<400> 2 

Met Ala Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr Thr Val 
15 10 15 

3 7 ffiS#2 0 0 0 - 3 0 0 1 3 8 6 
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Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn Asn He 

20 25 30 

Val Pro He Pro Gin Thr Ser Thr Asn Asn Pro Val Leu Lys Phe Arg 

35 40 45 

Thr Pro Asn Lys Thr He Asn Ala Val Ala Ala Pro Ala Phe Pro Ser 

50 55 60 

Leu Asn Thr Thr Thr Thr Pro Pro Ser He Gin Ser Leu Val Gin Glu 

65 70 75 80 

Phe Asp Pro Lys lie Pro Ala Lys Asp Ala Leu Thr Pro Pro Ser Ser 

85 90 95 

Trp Tyr Thr Asp Ala Ala Phe Tyr Ala His Glu Leu Asp Arg He Phe 

100 105 110 

Tyr Lys Gly Trp Gin Val Pro Gly Tyr Ser Asp Gin lie Lys Glu Pro 

115 120 125 

Asn Gin Tyr Phe Thr Gly Thr Leu Gly Asn Val Glu Tyr Leu Val Cys 

130 135 140 

Arg Asp Gly Glu Gly Lys Val His Ala Phe His Asn Val Cys Thr His 
145 150 155 160 

Arg Ala Ser He Leu Ala Cys Gly Ser Gly Lys Lys Ser Cys Phe Val 

165 170 175 

3 8 ffifiE#2 0 0 0 
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Cys Pro Tyr His Gly Trp Val Phe Gly Met Asn Gly Ser Leu Thr Lys 
180 185 190 

Ala Ser Lys Ala Thr Glu Glu Gin Ser Leu Asp Pro Asp Glu Leu Gly 

195 200 205 

Leu Val Pro Leu Lys Val Ala Val Trp Gly Pro Phe He Leu He Ser 

210 215 220 

Leu Asp Arg Ser Ser Leu Glu Val Gly Asp Val Gly Ser Glu Trp Leu 

225, 230 235 240 

Gly Ser Cys Ala Glu Asp Val Lys Ala His Ala Phe Asp Pro Asn Leu 

245 250 255 

Gin Phe He Asn Arg Ser Glu Phe Pro Met Glu Ser Asn Trp Lys He 

260 265 270 

Phe Ser Asp Asn Tyr Leu Asp Ser Ser Tyr His Val Pro Tyr Ala His 
275 280 285 

Lys Tyr Tyr Ala Thr Glu Leu Asp Phe Asp Thr Tyr Gin Thr Asp Met 

290 295 300 

He Gly Asn Val Thr He Gin Arg Val Ala Gly Ser Ser Asn Asn Gly 

305 310 315 320 



Phe Asn Arg Leu Gly Ser Gin Ala Phe Tyr Ala Phe Ala Tyr Pro Asn 

3 9 EttfiE43f 2 0 0 0 
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325 330 335 

Phe Ala Val Glu Arg Tyr Gly Pro Trp Met Thr Thr Met His He Leu 

340 345 350 

Pro Leu Gly Pro Arg Lys Cys Lys Leu Val Val Asp Tyr Tyr He Glu 

355 360 365 

Lys Ser Lys Leu Asp Asp Lys Asp Tyr He Glu Lys Gly He Ala He 
370 375 380 

Asn Asp Asn Val Gin Lys Glu Asp Val Val Leu Cys Glu Ser Val Gin 
385 390 395 400 

Lys Gly Leu Glu Thr Pro Ala Tyr Arg Ser Gly Arg Tyr Val Met Pro 
405 410 415 

He Glu Lys Gly He His His Phe His Cys Trp Leu His Gin Val Leu 
420 425 430 

Lys 

<210> 3 
<211> 1651 
<212> DNA 

<213> Chenopodium album 

<220> 
<221> CDS 



4 0 



tf}fE#2 0 0 0 



11-273275 



<222> (119).. (1423) 
<400> 3 

cttgaattat acaagctaag tatatatatt gttgatcatc tttcatacca cctttaaaaa 60 

aaattataac aacaaaagga agtgtttagt tattgcttga tcatcatata atatcaac 118 

atg tea gca agt gca aca aca atg ttg ctg aaa tac cca aca act gta 166 
Met Ser Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr Thr Val 
1 5 10 15 

tgt ggt ata cca aat tea tea tea aac aat gat act tea aat aac ate 214 
Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn Asn lie 

20 25 30 

gtc cca att cca caa act agt act aat aat ccg gta ctt aag ttt cgt 262 
Val Pro He Pro Gin Thr Ser Thr Asn Asn Pro Val Leu Lys Phe Arg 

35 40 45 

ace cct aat aaa acc att aac gec gtc get gee ccg get ttt cct tct 310 
Thr Pro Asn Lys Thr He Asn Ala Val Ala Ala Pro Ala Phe Pro Ser 

50 55 60 

tta agt acc acc act act ccg ccg teg att caa tea ctt gtc cag gaa 358 
Leu Ser Thr Thr Thr Thr Pro Pro Ser He Gin Ser Leu Val Gin Glu 

65 70 75 80 

ttc gat ccg agg att ctg gec gag gat get etc acg cct cct age tct 406 
Phe Asp Pro Arg lie Leu Ala Glu Asp Ala Leu Thr Pro Pro Ser Ser 

4 1 £tt§E# 2000-3001386 
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85 90 95 

tgg tat act gaa cct gee ttc tat get cat gaa ctt gac cgt ate ttt 454 
Trp Tyr Thr Glu Pro Ala Phe Tyr Ala His Glu Leu Asp Arg He Phe 

100 105 110 

tac aaa gga tgg caa gtc gca ggg tac age gat caa att aag gag cct 502 
Tyr Lys Gly Trp Gin Val Ala Gly Tyr Ser Asp Gin He Lys Glu Pro 

115 120 125 

aac caa tat ttc acc gga acg tta gga aat gtt gaa tat ttg gtg tgt 550 
Asn Gin Tyr Phe Thr Gly Thr Leu Gly Asn Val Glu Tyr Leu Val Cys 

130 135 140 

cga gat ggt gaa gga aaa gtt cat gca ttt cac aat gtt tgc act cat 598 
Arg Asp Gly Glu Gly Lys Val His Ala Phe His Asn Val Cys Thr His 
145 150 155 160 

cgt get teg att ctt get tgt gga agt ggc aaa aaa teg tgt ttc gta 646 
Arg Ala Ser lie Leu Ala Cys Gly Ser Gly Lys Lys Ser Cys Phe Val 
165 170 175 

tgc cct tac cat ggt tgg gta ttt ggc atg aat gga tea ctt acg aaa 694 
Cys Pro Tyr His Gly Trp Val Phe Gly Met Asn Gly Ser Leu Thr Lys 
180 185 190 

get tec aaa gca acc gaa gaa cag tec ctt gat ccc gat gaa ctt ggg 742 
Ala Ser Lys Ala Thr Glu Glu Gin Ser Leu Asp Pro Asp Glu Leu Gly 
195 200 205 



4 2 ffilE# 2000-3001386 
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ctt gta ccc ctg aaa gtt gca gta tgg ggc cca ttt ata etc ate agt 790 
Leu Val Pro Leu Lys Val Ala Val Trp Gly Pro Phe lie Leu He Ser 

210 215 220 

ttg gac aga tea age ctt gaa gta ggc gat gtt gga tct gaa tgg ctt 838 
Leu Asp Arg Ser Ser Leu Glu Val Gly Asp Val Gly Ser Glu Trp Leu 

225 230 235 240 



ggt agt tgt get gaa gat gtt aag gee cat get ttt gac cct aat ttg 886 
Gly Ser Cys Ala Glu Asp Val Lys Ala His Ala Phe Asp Pro Asn Leu 

245 250 255 

cag ttc ate aat agg agt gaa ttt cca atg gaa tct aat tgg aag att 934 
Gin Phe He Asn Arg Ser Glu Phe Pro Met Glu Ser Asn Trp Lys He 

260 265 270 

ttc agt gac aac tac ttg gat age teg tac cat gtt cct tat gca cac 982 
Phe Ser Asp Asn Tyr Leu Asp Ser Ser Tyr His Val Pro Tyr Ala His 

275 280 285 

aag tac tat gca act gaa etc gac ttt gat act tat caa acc gat atg 1030 
Lys Tyr Tyr Ala Thr Glu Leu Asp Phe Asp Thr Tyr Gin Thr Asp Met 

290 295 300 



att gga aat gtc acg att caa aga gtg gcg ggg agt tea aac aag cca 1078 
He Gly Asn Val Thr He Gin Arg Val Ala Gly Ser Ser Asn Lys Pro 
305 310 315 320 



fflfiEW 2000-3001386 
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gat ggt ttt gat aga ctt gga tct caa gca ttc tat get ttt gca tac 1126 
Asp Gly Phe Asp Arg Leu Gly Ser Gin Ala Phe Tyr Ala Phe Ala Tyr 

325 330 335 

cct aac ttt get gtg gaa agg tat ggc cct tgg atg aca aca atg cat 1174 
Pro Asn Phe Ala Val Glu Arg Tyr Gly Pro Trp Met Thr Thr Met His 

340 345 350 

att ctt cca tta gga cca aga aaa tgc aaa tta gtg gtg gac tac tat 1222 
lie Leu Pro Leu Gly Pro Arg Lys Cys Lys Leu Val Val Asp Tyr Tyr 

355 360 365 

att gaa aaa tea atg ctg gac gac aag gat tac ate gag aag ggc ata 1270 
He Glu Lys Ser Met Leu Asp Asp Lys Asp Tyr lie Glu Lys Gly He 

370 375 380 

gca ate aat gat aat gta cag aaa gaa gat gtg gtg ttg tgt gaa agt 1318 
Ala lie Asn Asp Asn Val Gin Lys Glu Asp Val Val Leu Cys Glu Ser 

385 390 395 400 

gtc caa aaa ggg ttg gag aca cca gca tat cgt agt gga aga tat gtg 1366 
Val Gin Lys Gly Leu Glu Thr Pro Ala Tyr Arg Ser Gly Arg Tyr Val 

405 410 415 

atg cca att gag aaa gga ate cat cat ttc cac tgt tgg ttg cac caa 1414 
Met Pro He Glu Lys Gly He His His Phe His Cys Trp Leu His Gin 
420 425 430 

gta ttg aag tgatagcagc agatcagatg ttcgtttctt aatttccttt 1463 

4 4 tfJSE# 2000-3001386 
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Val Leu Lys 
435 

tattggaact ggataattat aataataata agtaaaaaag taaaattata atgtcatgta 1523 

gttgagattg ttgctagagt tgagcgtatg ctcctcatgc acttagttat caagtgtgta 1583 

tgtgtttggt catggacaaa atgtttcttg ctagaattta tcatattata aggtgctaat 1643 

gtccaata 1651 

<210> 4 
<211> 435 
<212> PRT 

<213> Chenopodi urn album 
<400> 4 

Met Ser Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr Thr Val 
1 5 10 15 

Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn Asn He 
20 25 30 

Val Pro He Pro Gin Thr Ser Thr Asn Asn Pro Val Leu Lys Phe Arg 
35 40 45 

Thr Pro Asn Lys Thr lie Asn Ala Val Ala Ala Pro Ala Phe Pro Ser 

50 55 60 

4 5 £tts2# 2000-300138 61 
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Leu Ser Thr Thr Thr Thr Pro Pro Ser lie Gin Ser Leu Val Gin Glu 
65 70 75 80 

Phe Asp Pro Arg He Leu Ala Glu Asp Ala Leu Thr Pro Pro Ser Ser 

85 90 95 

Trp Tyr Thr Glu Pro Ala Phe Tyr Ala His Glu Leu Asp Arg He Phe 
100 105 110 

Tyr Lys Gly Trp Gin Val Ala Gly Tyr Ser Asp Gin He Lys Glu Pro 

115 120 125 

Asn Gin Tyr Phe Thr Gly Thr Leu Gly Asn Val Glu Tyr Leu Val Cys 
130 135 140 

Arg Asp Gly Glu Gly Lys Val His Ala Phe His Asn Val Cys Thr His 
145 150 155 160 

Arg Ala Ser He Leu Ala Cys Gly Ser Gly Lys Lys Ser Cys Phe Val 
165 170 175 

Cys Pro Tyr His Gly Trp Val Phe Gly Met Asn Gly Ser Leu Thr Lys 
180 185 190 

Ala Ser Lys Ala Thr Glu Glu Gin Ser Leu Asp Pro Asp Glu Leu Gly 

195 200 205 



Leu Val Pro Leu Lys Val Ala Val Trp Gly Pro Phe lie Leu He Ser 

210 215 220 

4 6 ffiSE#2 0 0 0 
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Leu Asp Arg Ser Ser Leu Glu Val Gly Asp Val Gly Ser Glu Trp Leu 

225 230 235 240 

Gly Ser Cys Ala Glu Asp Val Lys Ala His Ala Phe Asp Pro Asn Leu 

245 250 255 

Gin Phe He Asn Arg Ser Glu Phe Pro Met Glu Ser Asn Trp Lys He 

260 265 270 

Phe Ser Asp Asn Tyr Leu Asp Ser Ser Tyr His Val Pro Tyr Ala His 

275 280 285 

Lys Tyr Tyr Ala Thr Glu Leu Asp Phe Asp Thr Tyr Gin Thr Asp Met 

290 295 300 

lie Gly Asn Val Thr lie Gin Arg Val Ala Gly Ser Ser Asn Lys Pro 

305 310 315 320 

Asp Gly Phe Asp Arg Leu Gly Ser Gin Ala Phe Tyr Ala Phe Ala Tyr 

325 330 335 

Pro Asn Phe Ala Val Glu Arg Tyr Gly Pro Trp Met Thr Thr Met His 

340 345 350 

lie Leu Pro Leu Gly Pro Arg Lys Cys Lys Leu Val Val Asp Tyr Tyr 

355 360 365 

He Glu Lys Ser Met Leu Asp Asp Lys Asp Tyr lie Glu Lys Gly He 

4 7 tf}K#2 0 O O - 3 0 0 1 3 8 6 
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370 375 380 

Ala lie Asn Asp Asn Val Gin Lys Glu Asp Val Val Leu Cys Glu Ser 

385 390 395 400 

Val Gin Lys Gly Leu Glu Thr Pro Ala Tyr Arg Ser Gly Arg Tyr Val 
405 410 415 

Met Pro He Glu Lys Gly He His His Phe His Cys Trp Leu His Gin 
420 425 430 

Val Leu Lys 
435 

<210> 5 
<211> 1712 
<212> DNA 

<213> Chenopodium album 

<220> 
<221> CDS 

<222> (133).. (1431) 
<400> 5 

cttgaattac acaagctaag ttaagctaag ctatattgtt gatcatcttt cataccacct 60 

cctttaaaaa aaaaaaatta taacaacaaa aggaagtgtt tagttattgc ttgatcatca 120 

tataacatca at atg gca gca agt gca aca aca atg ttg ctg aaa tac cca 171 

4 8 2000-3001386 
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Met Ala Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro 
1 5 10 

aca act gta tgt ggt ata cca aat tea tea tea aac aat gat act tea 219 
Thr Thr Val Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser 

15 20 25 

aat aac ate gtc cca att cca caa act att act aat aat ccg gta ctt 267 
Asn Asn lie Val Pro He Pro Gin Thr lie Thr Asn Asn Pro Val Leu 

30 35 40 45 

aag ttt cgt acc cct aat aaa acc att aac gec gtc get gec ccg get 315 
Lys Phe Arg Thr Pro Asn Lys Thr He Asn Ala Val Ala Ala Pro Ala 

50 55 60 

ttt cct tct tta aac acc acc act act ccg ccg tea att caa tea ctt 363 
Phe Pro Ser Leu Asn Thr Thr Thr Thr Pro Pro Ser He Gin Ser Leu 
65 70 75 

gtc cag gaa ttc gat ccg agg att ccg gec gag gat get ctt acg cct 411 
Val Gin Glu Phe Asp Pro Arg He Pro Ala Glu Asp Ala Leu Thr Pro 
80 85 90 

cct age tct tgg tat act gaa cct get ttc tat get cat gaa ctt gac 459 
Pro Ser Ser Trp Tyr Thr Glu Pro Ala Phe Tyr Ala His Glu Leu Asp 

95 100 105 

cgt ate ttt tac aag gga tgg caa gtc gca ggg tac agt gat caa att 507 
Arg He Phe Tyr Lys Gly Trp Gin Val Ala Gly Tyr Ser Asp Gin He 

4 9 ffil£4# 2000-3001386 
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110 115 120 125 

aag gag cct aac caa tat ttc acc gga acg tta gga aat gtt gaa tat 555 

Lys Glu Pro Asn Gin Tyr Phe Thr Gly Thr Leu Gly Asn Val Glu Tyr 

130 135 140 

ttg gtg tgt cga gat ggt gaa ggt aaa gtt cat gca ttt cac aac gtt 603 

Leu Val Cys Arg Asp Gly Glu Gly Lys Val His Ala Phe His Asn Val 

145 150 155 



tgc acc cat cgt get teg att ctt get tgt gga age gga aaa aaa teg 651 

Cys Thr His Arg Ala Ser He Leu Ala Cys Gly Ser Gly Lys Lys Ser 

160 165 170 

tgt ttt gta tgc cct tac cat gga tgg gta ttt ggc atg aat gga teg 699 

Cys Phe Val Cys Pro Tyr His Gly Trp Val Phe Gly Met Asn Gly Ser 

175 180 185 

ctt aca aaa get tec aaa gca age gaa gaa cag tea ctt gat ccc gat 747 

Leu Thr Lys Ala Ser Lys Ala Ser Glu Glu Gin Ser Leu Asp Pro Asp 

190 195 200 205 



gaa ctt ggg ctt gta ccc ctg aaa gtt gca gta tgg ggc cca ttt ata 795 

Glu Leu Gly Leu Val Pro Leu Lys Val Ala Val Trp Gly Pro Phe He 

210 215 220 

etc ate agt ttg gac aga tea age ctt gaa gta gat gat gtt gga tct 843 

Leu He Ser Leu Asp Arg Ser Ser Leu Glu Val Asp Asp Val Gly Ser 

225 230 235 

5 0 ffi§E# 2000-3001386 
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gaa tgg ctt ggt agt tgt get gaa gat gtt aag gec cat get ttt gac 891 
Glu Trp Leu Gly Ser Cys Ala Glu Asp Val Lys Ala His Ala Phe Asp 

240 245 250 

cct aat ttg cag ttc ate aat agg agt gaa ttt cca atg gaa tct aat 939 
Pro Asn Leu Gin Phe He Asn Arg Ser Glu Phe Pro Met Glu Ser Asn 

255 260 265 

tgg aag att ttc agt gac aac tat ttg gat age teg tac cat gtt cct 987 
Trp Lys He Phe Ser Asp Asn Tyr Leu Asp Ser Ser Tyr His Val Pro 
270 275 280 285 

tat gca cac aag tac tat get act gaa etc gac ttt gat act tac caa 1035 
Tyr Ala His Lys Tyr Tyr Ala Thr Glu Leu Asp Phe Asp Thr Tyr Gin 
290 295 300 

act gat atg ate gga aat gtc acg att caa aga gtg gca ggg agt tea 1083 
Thr Asp Met He Gly Asn Val Thr He Gin Arg Val Ala Gly Ser Ser 

305 310 315 

aac aat ggt ttt aat aga ctt gga tct caa gca ttc tac get ttt gca 1131 
Asn Asn Gly Phe Asn Arg Leu Gly Ser Gin Ala Phe Tyr Ala Phe Ala 

320 325 330 

tac cct aac ttt get gtg gaa agg tat ggc cct tgg atg aca aca atg 1179 
Tyr Pro Asn Phe Ala Val Glu Arg Tyr Gly Pro Trp Met Thr Thr Met 

335 340 345 



5 1 £BSE# 2000-300138 6; 
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cac att ctt cca tta gga cca agg aaa tgc aaa tta gtg gtg gac tac 1227 
His lie Leu Pro Leu Gly Pro Arg Lys Cys Lys Leu Val Val Asp Tyr 

350 355 360 365 



tat att gaa aaa tea aag ctg gac gac aag gat tac ate gag aag ggc 
Tyr lie Glu Lys Ser Lys Leu Asp Asp Lys Asp Tyr lie Glu Lys Gly 

370 375 380 



1275 



ata gca ate aat gat aat gta cag aaa gaa gat gtg gtg ttg tgt gaa 1323 
He Ala He Asn Asp Asn Val Gin Lys Glu Asp Val Val Leu Cys Glu 

385 390 395 

agt gtc caa aaa ggg ttg gag aca cct gcg tat cgt agt gga aga tat 1371 
Ser Val Gin Lys Gly Leu Glu Thr Pro Ala Tyr Arg Ser Gly Arg Tyr 
400 405 410 

gtg atg cca att gag aaa gga ate cat cat ttc cac tgt tgg ttg cac 1419 
Val Met Pro He Glu Lys Gly He His His Phe His Cys Trp Leu His 

415 420 425 

caa gta ttg aag tgattgeage agatcagatg ttcgtttctt aatttccttt 1471 
Gin Val Leu Lys 

430 

tattggaatt ggatgattgt tataataata agtaaaatta taatgtcatg tagttgagat 1531 
tgttgctaga gttgagcgta tgctcctcat gcacttagtt atcaagtgtg tatgtgtttg 1591 



gtcatgggca aaatgtattt tettgetaga atttgttata ttatggtgct aatgtccaat 1651 

5 2 ffiSEW 2000-3001386 

j 



1 1 — 2 7 3 2 7 5 



aatataaata acaccattgc accctttccc tacttgagaa attatatccc atttattttc 1711 



1712 



<210> 6 
<211> 433 
<212> PRT 

<213> Chenopodium album 
<400> 6 

Met Ala Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr Thr Val 

1 5 10 15 

Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn Asn He 
20 25 30 

Val Pro He Pro Gin Thr He Thr Asn Asn Pro Val Leu Lys Phe Arg 

35 40 45 

Thr Pro Asn Lys Thr He Asn Ala Val Ala Ala Pro Ala Phe Pro Ser 

50 55 60 

Leu Asn Thr Thr Thr Thr Pro Pro Ser He Gin Ser Leu Val Gin Glu 

65 70 75 80 

Phe Asp Pro Arg He Pro Ala Glu Asp Ala Leu Thr Pro Pro Ser Ser 

85 90 95 



ffi$E4t 2000-3001386 

j' 
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Trp Tyr Thr Glu Pro Ala Phe Tyr Ala His Glu Leu Asp Arg He Phe 
100 105 110 

Tyr Lys Gly Trp Gin Val Ala Gly Tyr Ser Asp Gin lie Lys Glu Pro 
115 120 125 

Asn Gin Tyr Phe Thr Gly Thr Leu Gly Asn Val Glu Tyr Leu Val Cys 

130 135 140 

Arg Asp Gly Glu Gly Lys Val His Ala Phe His Asn Val Cys Thr His 
145 150 155 160 

Arg Ala Ser lie Leu Ala Cys Gly Ser Gly Lys Lys Ser Cys Phe Val 
165 170 175 

Cys Pro Tyr His Gly Trp Val Phe Gly Met Asn Gly Ser Leu Thr Lys 
180 185 190 

Ala Ser Lys Ala Ser Glu Glu Gin Ser Leu Asp Pro Asp Glu Leu Gly 
195 200 205 

Leu Val Pro Leu Lys Val Ala Val Trp Gly Pro Phe He Leu He Ser 
210 215 220 

Leu Asp Arg Ser Ser Leu Glu Val Asp Asp Val Gly Ser Glu Trp Leu 

225 230 235 240 

Gly Ser Cys Ala Glu Asp Val Lys Ala His Ala Phe Asp Pro Asn Leu 

245 250 255 

5 4 ffitl# 2000-3001386 
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Gin Phe He Asn Arg Ser Glu Phe Pro Met Glu Ser Asn Trp Lys He 

260 265 270 

Phe Ser Asp Asn Tyr Leu Asp Ser Ser Tyr His Val Pro Tyr Ala His 

275 280 285 

Lys Tyr Tyr Ala Thr Glu Leu Asp Phe Asp Thr Tyr Gin Thr Asp Met 

290 295 300 

He Gly Asn Val Thr He Gin Arg Val Ala Gly Ser Ser Asn Asn Gly 

305 310 315 320 

Phe Asn Arg Leu Gly Ser Gin Ala Phe Tyr Ala Phe Ala Tyr Pro Asn 

325 330 335 

Phe Ala Val Glu Arg Tyr Gly Pro Trp Met Thr Thr Met His He Leu 

340 345 350 

Pro Leu Gly Pro Arg Lys Cys Lys Leu Val Val Asp Tyr Tyr lie Glu 

355 360 365 

Lys Ser Lys Leu Asp Asp Lys Asp Tyr He Glu Lys Gly He Ala He 
370 375 380 

Asn Asp Asn Val Gin Lys Glu Asp Val Val Leu Cys Glu Ser Val Gin 

385 390 395 400 

Lys Gly Leu Glu Thr Pro Ala Tyr Arg Ser Gly Arg Tyr Val Met Pro 

5 5 miE# 2000-3001386 
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405 410 415 

lie Glu Lys Gly He His His Phe His Cys Trp Leu His Gin Val Leu 
420 425 430 

Lys 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> mod if ied#base 
<222> 9 

<223> n represents a, g, c or t 
<220> 

<221> modif ied#base 
<222> 15 

<223> n represents a, g, c or t 
<220> 

<221> modif ied#base 
<222> 18 

<223> n represents a, g, c or t 



&5E# 2000-300138 6' 
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<400> 7 

tggtayacng arccngcntt yta 23 

<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> modif ied#base 
<222> 9 

<223> n represents a, g, c or t 
<220> 

<221> modif ied#base 
<222> 15 

<223> n represents a, g, c or t 
<220> 

<221> modif ied#base 
<222> 18 

<223> n represents a, g, c or t 
<400> 8 

tayttrtgng crtanggnac rtgrta 



26 

5 7 EttlEfl 2000-300138 61 
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<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 9 

gtgcattgtt gtcatccaag ggcc 

<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 10 

gatcccgatg aacttgggct tgtacccc 

<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 



24 



28 
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<223> Synthetic DNA 



<400> 11 



cccgggttta gttattgctt gatcat 



26 



<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 12 

gagctcctgc aatcacttca atactt 26 

<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 



13 



taatggatcc attaacgccg tcgc 



24 



<210> 14 



<211> 25 



5 9 
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#^ 1 1—2 7 3 2 7 5 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 14 

gggtaccaat cacttcaata cttgg 

<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 15 

cccgggaaaa ccattatggc cgtcgc 

<210> 16 
<211> 127 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<220> 

6 0 



25 



26 



ffi!E# 2000-3001386 



#5p 11—273275 



<221> CDS 

<222> (1)..(126) 

<400> 16 

atg gca gca agt gca aca aca atg ttg ctg aaa tac cca aca act gta 48 

Met Ala Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr Thr Val 
15 10 15 

tgt ggt ata cca aat tea tea tea aac aat gat act tea aat aac ate 96 
Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn Asn He 

20 25 30 

gtc cca att cca caa act att act aat aat c 127 
Val Pro lie Pro Gin Thr He Thr Asn Asn 
35 40 

<210> 17 
<211> 42 
<212> PRT 

<213> Artificial Sequence 
<400> 17 

Met Ala Ala Ser Ala Thr Thr Met Leu Leu Lys Tyr Pro Thr Thr Val 

15 10 15 

Cys Gly He Pro Asn Ser Ser Ser Asn Asn Asp Thr Ser Asn Asn He 

20 25 30 

Val Pro He Pro Gin Thr He Thr Asn Asn 

6 1 m,U*%2 0 0 0 - 3 0 0 1 3 8 6 



1 1 — 273275 



35 40 
[0 0 8 8] 

K*f«7 : n&a, g % cXfit^^f : 9) . 

@B^JS#7 : n&a, g, cXtetSr^f : 15) „ 

mn^m m&a, g , cxm^mt is) 0 

SB#1##8 : ntta, g, cXtet&^r (##&S : 9) 0 

: n&a, g % cX^t^^-r : 15) „ 

®M##8 : n&a, g% cX&tfc^t-T : 18) . 

[0®tf>f9#&M] 
[01] 

[02] 



ffiIE4# 2000-3001386 



1 1-273275 

[Hi] 




&SE# 2 0 00-3001386 



i 1 — 273275 



[02] 




o o 

CM « 



2 



ffiSE#2 0 0 0 



11 — 273275 

mm] 

T <D (a) X tt (b) © IB il * > A * ft^ tJt* 9 > A * K £ 3 - K t 



1 



2000-3001386 



11 — 273275 



m m a 



8RJ9!I#-S- [0 00003207] 

1.^35¥/fB 1.9 9 0^ 8^270 



tf}fE4f 2000-3001386 



